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Summary and c o n c l u s i o n s 
The r e s e a r c h c o n d u c t e d s h o w s t h e s i g n i f i c a n c e o f demand f o r 
m i n i n g m a c h i n e r y and e q u i p m e n t i n L a t i n A m e r i c a . I n f i v e S o u t h 
A m e r i c a n c o u n t r i e s a l o n e ( A r g e n t i n a , B r a z i l , C h i l e , P e r u a n d 
V e n e z u e l a ) demand f o r t h i s t y p e o f g o o d s , g e n e r a t e d e x c l u s i v e l y by 
t h e m e t a l m i n i n g s e c t o r , w i l l a m o u n t t o a p p r o x i m a t e l y US$ 6 b i l l i o n 
a t 1 9 8 3 p r i c e s d u r i n g t h e n e x t 10 y e a r s . 
Of t h i s f i g u r e , a r o u n d US$ 2 . 7 b u l l i o n c o r r e s p o n d s t o m a c h i n e r y 
and e q u i p m e n t demand r e s u l t i n g f r o m t h e e n t r y i n t o o p e r a t i o n o f new 
m i n e s and US$ 590 m i l l i o n t o e q u i p m e n t r e p l a c e m e n t n e e d s i n m i n e s 
c u r r e n t l y i n o p e r a t i o n . The f i g u r e r e p r e s e n t i n g s p a r e p a r t s i s 
a p p r o x i m a t e l y US$ 2 . 1 b i l l i o n , a n d raw m a t e r i a l s ( s t e e l ) w i l l a m o u n t 
t o US$ 8 5 0 m i l l i o n . 
The m o s t i m p o r t a n t p r o d u c t s i n t h e s t r u c t u r e o f m i n i n g m a c h i n e r y 
and e q u i p m e n t demand f o r new p r o j e c t s a r e " e x c a v a t o r s " (22% o f t h e 
t o t a l ) , " o f f - r o a d t r u c k s " (20%) a n d m i l l s (26%) , w h i c h t o g e t h e r w i l l 
amount t o a r o u n d US$ 1 . 6 b i l l i o n i n t h e n e x t 10 y e a r s . I n t h e • 
s t r u c t u r e o f r e p l a c e m e n t g o o d s " o f f - r o a d t r u c k s " a r e t h e m o s t 
o u t s t a n d i n g p r o d u c t , a t t a i n i n g a s h a r e i n t h e t o t a l r e p l a c e m e n t 
i n v e s t m e n t on t h e o r d e r o f 34%. 
A s i g n i f i c a n t p o r t i o n o f m i n i n g i n v e s t m e n t i s made up o f 
m e t a l l i c s t r u c t u r e s a n d r e l a t i v e l y s i m p l e b o i l e r - m a k i n g p r o d u c t s 
w h o s e m a n u f a c t u r e c o u l d b e m e t b y t h e m e t a l - w o r k i n g i n d u s t r y o f m o s t 
o f t h e c o u n t r i e s o f t h e r e g i o n w h e r e t h e r e i s m i n i n g a c t i v i t y o f some 
s i g n i f i c a n c e . 
E s t i m a t e s o f m a c h i n e r y and e q u i p m e n t demand w e r e b a s e d o n a 
c a l c u l a t i o n o f t h e r e q u i r e m e n t s o f t h e s e g o o d s r e s u l t i n g f r o m e x i s t i n g 
m i n i n g p r o j e c t s a n d f r o m r e p l a c e m e n t o f t h e m i n „ t h e m i n e s o p e r a t i n g 
a t t h e e n d o f 1 9 8 2 . The d i f f i c u l t s i t u a t i o n b e i n g e x p e r i e n c e d b y 
t h e w o r l d economy and e s p e c i a l l y b y t h e m a j o r i t y o f t h e L a t i n A m e r i c a n 
c o u n t r i e s may h a v e a n e g a t i v e i n f l u e n c e o n i n v e s t m e n t p r o s p e c t s a n d 
u p s e t t h e c h r o n o l o g y o f e s t i m a t e d demand f o r t h e n e x t 10 y e a r s . A t 
any r a t e , e v e n a s s u m i n g t h a t t h e r e w i l l b e a s i g n i f i c a n t d e c r e a s e 
i n t h e m a g n i t u d e o f t h a t d e m a n d , t h e r e s u l t i n g a m o u n t s w i l l c o n t i n u e 
t o c o m p r i s e a s u b s t a n t i a l v o l u m e o f g o o d s n e a r l y a l l o f w h i c h p r e s e n t l y 
c o m e s f r o m a b r o a d . 
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INTRODUCTION 
ECLA, u n d e r t h e a u s p i c e s o f t h e U n i t e d N a t i o n s D e v e l o p m e n t 
Programme (UNDP), s d e v e l o p i n g a p r o j e c t 1/ d e s i g n e d t o a n a l y s e 
t h e c u r r e n t s i t u a t i o n a n d f u t u r e p r o s p e c t s o f L a t i n A m e r i c m c a p i t a l 
g o o d s p r o d u c t i o n . 
To c a r r y f o r w a r d t h i s i n i t i a t i v e , d e s i g n e d t o h e l p t h e r e g i o n 
t o make b e t t e r u s e o f t h e o p p o r t u n i t i e s f o r i n d u s t r i a l p r o g r e s s 
o f f e r e d by i t s own n e e d s , work h a s b e g u n o n a s e t o f t a s k s d e s i g n e d 
t o a p p r a i s e demand f r o m t h e m a i n p r o d u c t i v e s e c t o r s i n o r d e r 
s u b s e g u e n t l y t o q u a l i f y i t s f e a t u r e s and c o m p a r e i t w i t h t h e s u p p l y 
c a p a c i t y o f t h e c o u n t r i e s o f t h e r e g i o n . 
G i v e n t h e f a c t t h a t t h e c a p i t a l g o o d s u n i v e r s e i s v e r y b r o a d 
and v a r i e d , we h a v e t h o u g h t i t a p p r o p r i a t e t o g i v e p r i o r i t y t o 
s e c t o r s w h o s e demand c o r r e s p o n d s m a i n l y t o b o i l e r s , h e a v y a n d 
s e m i - h e a v y m a c h i n e r y a n d m a j o r e l e c t r i c a l e q u i p m e n t . T h i s p r i o r i t y 
i s j u s t i f i e d b y t h e r e l a t i v e m a g n i t u d e o f n e e d s f o r t h i s t y p e o f 
g o o d s a n d t h e f a c t t h a t m o s t o f t h e m a r e c o m p r i s e d o f e l e m e n t s o f 
d i f f e r e n t l e v e l s o f c o m p l e x i t y w h o s e m a n u f a c t u r e r e q u i r e s p a r t i c i p a t i o n 
by e n t e r p r i s e s o f d i f f e r e n t d e g r e e s o f t e c h n o l o g i c a l a d v a n c e m e n t . I n 
o t h e r w o r d s , p r i o r i t y _ h a s b e e n g i v e n t o s e c t o r s w h o s e d e m a n d , b e s i d e s 
b e i n g o f a s i g n i f i c a n t a b s o l u t e m a g n i t u d e , may p l a u s i b l y b e s a t i s f i e d 
w i t h g o o d s m a n u f a c t u r e d l o c a l l y t h r o u g h a r e g i o n a l c o - o p e r a t i o n e f f o r t 
p a r t i c i p a t e d i n n o t o n l y b y . t h e i n d u s t r i e s o f t h e l a r g e c o u n t r i e s 
b u t a l s o by t h o s e o f t h e m e d i u m - s i z e d and s m a l l c o u n t r i e s . 
To e x p l o r e t h e s e p o s s i b i l i t i e s i t i s n e c e s s a r y t o c o n d u c t an 
a n a l y s i s , f o r w h i c h v e r y l i t t l e b a c k g r o u n d m a t e r i a l i s a v a i l a b l e . We 
h a v e t h u s t h o u g h t i t a p p r o p r i a t e t o s u b m i t t h e r e s u l t s o f e a c h s t a g e 
o f t h e w o r k c a r r i e d o u t i n e a c h s p e c i f i c s e c t o r t o t h e c o n s i d e r a t i o n 
o f i n t e r e s t e d g o v e r n m e n t a l and i n d u s t r i a l e n t i t i e s . The c r i t i c i s m s 
and s u g g e s t i o n s r e c e i v e d w i l l e n r i c h n o t o n l y t h e s e c t o r a l work 
i t s e l f b u t t h e s u b s e q u e n t j o i n t c o n s i d e r a t i o n o f s i m i l a r n e e d s f r o m 
o t h e r f i e l d s o f e c o n o m i c a c t i v i t y . 
I n a c c o r d a n c e w i t h t h e f o r e g o i n g , we s u b m i t t h i s d o c u m e n t , w h i c h 
d e a l s w i t h t h e m a c h i n e r y a n d e q u i p m e n t n e e d s f o r t h e m e t a l m i n i n g 
i n d u s t r y i n s e v e r a l c o u n t r i e s o f L a t i n A m e r i c a f o r t h e t i m e p e r i o d 
1 9 8 3 - 1 9 9 2 . 
1 / P r o j e c t R L A / 7 7 / 0 1 5 o n t h e c u r r e n t s i t u a t i o n a n d p r o s p e c t s f o r 
t h e s u p p l y and p r o d u c t i o n o f c a p i t a l g o o d s i n L a t i n A m e r i c a . 
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The p r o j e c t ' s wording team wishes t o express i t s apprec ia t i on f o r t h e 
va luab le support i t has received from t h e I n s t i t u t o Nacional de I n d u s t r i a s 
de España, through i t s D i v i s i o n d e l Cartón, which e f f e c t e d i t s a s s i s t a n c e 
wi th t h e h e l p o f t h e e f f i c i e n t c o l l a b o r a t i o n o f t h e mining e n g i n e e r s , Pedro 
Martínez Areva lo , José García Bernaldo de Quiroz and Jose Alvarez Santul lano 
Alonso. 
1 . O b j e c t i v e o f t h e s t u d y 
M i n i n g i s a t r a d i t i o n a l a n d s i g n i f i c a n t e c o n o m i c a c t i v i t y i n 
more t h a n a f e w c o u n t r i e s o f L a t i n A m e r i c a . I n some o f t h e m , t h i s 
a c t i v i t y , b e s i d e s m a k i n g a c r u c i a l c o n t r i b u t i o n t o f o r m a t i o n o f t h e 
p r o d u c t , i s t h e m a i n s o u r c e o f f o r e i g n " c u r r e n c y f o r t h o s e c o u n t r i e s , 
t h r o u g h e x p o r t s o f i t s p r o d u c t i o n . 
The m a i n t e n a n c e a n d d e v e l o p m e n t o f m i n i n g a c t i v i t y r e q u i r e s 
a s u p p l y o f l a r g e v o l u m e s o f m a c h i n e r y a n d e q u i p m e n t , some v e r y 
s p e c i f i c a n d some c o m m o n l y u s e d f o r o t h e r p r o d u c t i v e a c t i v i t i e s , a n d 
n e a r l y a l l o f w h i c h i s i m p o r t e d f r o m t h e d e v e l o p e d c o u n t r i e s . 
T h e r e i s n o known r e s e a r c h w h i c h h a s a t t e m p t e d t o q u a n t i f y 
r e g i o n a l demand f o r c a p i t a l g o o d s i n t e n d e d f o r m i n i n g a c t i v i t y . The 
p u r p o s e o f t h i s s t u d y i s t o p r o v i d e i n f o r m a t i o n o n t h e p r o b a b l e 
m a g n i t u d e a n d c o m p o s i t i o n o f t h a t demand b y m e a n s o f r e s e a r c h , c a r r i e d 
o u t i n s e v e r a l c o u n t r i e s o f L a t i n A m e r i c a , o n r e q u i r e m e n t s m a c h i n e r y , 
e q u i p m e n t s and m a t e r i a l s ( s t e e l ) f o r m e t a l m i n i n g - t h e m o s t 
i m p o r t a n t b r a n c h o f t h i s p r o d u c t i v e a c t i v i t y , a t t h e r e g i o n a l l e v e l -
d u r i n g t h e t i m e p e r i o d 1 9 8 3 - 1 9 9 2 . 
The r e s e a r c h i n c l u d e d m i n i n g m a c h i n e r y u s e d b o t h i n p r e p a r i n g 
and w o r k i n g t h e m i n e s and i n o r e d r e s s i n g p r o c e s s e s s , i n c l u d i n g t h e 
e q u i p m e n t a n d i n s t a l l a t i o n s n e c e s s a r y f o r m o v i n g a n d t r a n s p o r t i n g t h e 
o r e b e t w e e n t h e d i f f e r e n t o p e r a t i v e c e n t r e s i n t h e d e p o s i t s a n d t h o s e 
d e s i g n e d t o s u p p l y t h e s e r v i c e s w h i c h a r e a b s o l u t e l y n e c e s s a r y f o r 
t h e d e v e l o p m e n t o f e x t r a c t i o n a n d p r o c e s s i n g a c t i v i t i e s ( v e n t i l a t i o n , 
c o m p r e s s e d a i r , w a t e r , e l e c t r i c e n e r g y , e t c . ) . " T h e s t u d y w a s l i m i t e d 
t o f i v e c o u n t r i e s o f S o u t h A m e r i c a ( A r g e n t i n a , B r a z i l , C h i l e , P e r u 
and V e n e z u e l a ) , w h e r e m e t a l m i n i n g a c t i v i t y i s t h e m o s t s i g n i f i c a n t . 
M e x i c o , a c o u n t r y w h e r e m i n i n g i s a l s o e s p e c i a l l y i m p o r t a n t , w a s n o t 
i n c l u d e d , s i n c e t h e r e h a s b e e n a r e c e n t s t u d y o n c a p i t a l g o o d s demand 
f o r m i n i n g i n t h a t c o u n t r y , c a r r i e d o u t b y t h e J o i n t UNIDO-NAFINSA 
P r o j e c t o n C a p i t a l G o o d s . 2 / 
2 / N a c i o n a l F i n a n c i e r a , S . A . "La demanda d e b i e n e s d e c a p i t a l p a r a 
l'a m i n e r í a e n M e x i c o " , J o i n t NAFINSA-UNIDO P r o j e c t o n C a p i t a l G o o d s , 
M e x i c o , 1 9 8 2 . 
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2 . A p p l i e d m e t h o d o l o g y 
T h e r e a r e t w o s o u r c e s o f g e n e r a t i o n o f demand f o r m i n i n g 
m a c h i n e r y a n d e q u i p m e n t . One o f t h e m i s new m i n i n g p r o j e c t s 
a n d t h e o t h e r , r e p l a c e m e n t o f m a c h i n e r y a n d e q u i p m e n t i n o p e r a t i n g 
m i n e s . T h e r e f o r e , t h e f i r s t s t e p o f t h e r e s e a r c h c o n s i s t e d o f 
c o m p i l i n g t h e m a i n f e a t u r e s o f t h e . m o s t i m p o r t a n t . m e t a l m i n i n g 
p r o j e c t s i n t h e f i v e c o u n t r i e s u n d e r c o n s i d e r a t i o n , w h i c h w e r e 
s c h e d u l e d t o e n t e r i n t o o p e r a t i o n b e t w e e n 1 9 8 6 and 1 9 9 5 , ' a s s u m i n g 
t h a t t h e m a c h i n e r y a n d e q u i p m e n t demand f r o m t h o s e p r o j e c t s w i l l 
c o i n c i d e w i t h t h e t i m e p e r i o d o f t h e s t u d y ( 1 9 8 3 - 1 9 9 2 ) ( s e e a n n e x I ) . 
A t t h e same t i m e , d a t a w a s c o m p i l e d o n t h e m a i n d e p o s i t s 
c u r r e n t l y i n o p e r a t i o n (a l i s t o f w h i c h a p p e a r s i n a n n e x I I ) , 
e s p e c i a l l y t h a t r e l a t i n g t o t y p e s o f m i n e s ( u n d e r g o u n d o r o p e n - c a s t ) , 
l e v e l s o f p r o d u c t i o n , f i n e n e s s o f o r e , m a c h i n e r y and e q u i p m e n t 
u s e d and " r a t i o s " o f raw m a t e r i a l s c o n s u m p t i o n . I n b o t h c a s e s , t h e 
d a t a w a s m a i n l y o b t a i n e d t h r o u g h c o n s u l t a t i o n s w i t h g o v e r n m e n t 
o f f i c i a l s o n m i n i n g a c t i v i t y i n t h e c o u n t r i e s u n d e r c o n s i d e r a t i o n , 
e x e c u t i v e s a n d e n g i n e e r s f r o m t h e m o s t i m p o r t a n t m i n i n g c o m p a n i e s , 
a n d f r o m v i s i t s made t o w o r k i n g m i n e s i n s e v e r a l o f t h o s e c o u n t r i e s . 
I n t h i s w a y , v a l u a b l e b a c k g r o u n d m a t e r i a l w a s o b t a i n e d o n t h e 
m a c h i n e r y and e q u i p m e n t u s e d i n t h e e x p l o i t a t i o n and d r e s s i n g 
p r o c e s s e s i n t h e m a i n m i n e s a n d o n t h e t e c h n o l o g y a p p l i e d i n t h o s e 
p r o c e s s e s . T h i s d a t a w a s c o m p l e m e n t e d w i t h o t h e r d a t a and b a c k g r o u n d 
m a t e r i a l f r o m t h e ECLA o f f i c e s , a l l o f w h i c h made p o s s i b l e t h e 
s e l e c t i o n o f a r e p r e s e n t a t i v e s a m p l e o f e x i s t i n g m i n e s i n o p e r a t i o n 
i n t h e c o u n t r i e s c o n s i d e r e d b y t h e s t u d y . T h e l i s t o f m i n e s i n c l u d e d 
i n t h e s a m p l e i s c o n t a i n e d i n a n n e x I V . 
An a n a l y s i s o f t h e e q u i p m e n t o f t h e m i n e s i n t h e s a m p l e 
p r o v i d e d t h e n e c e s s a r y e l e m e n t s f o r e s t i m a t i n g m a c h i n e r y a n d e q u i p m e n t 
r e q u i r e m e n t s i n t e r m s o f t h e m a i n c h a r a c t e r i s t i c s a n d d i f f e r e n t r a n g e s 
o f p r o d u c t i o n o f t h e d e p o s i t s w h o s e e n t r y i n t o o p e r a t i o n i s p l a n n e d 
f o r t h e t i m e p e r i o d 1 9 8 6 - 1 9 9 5 . To t h i s e n d c o e f f i c i e n t s w e r e 
d e t e r m i n e d b e t w e e n t h e o r e e x t r a c t i o n o r p r o d u c t i o n c a p a c i t y o f t h e 
d e p o s i t s i n e a c h o f t h e m i n e s s e l e c t e d a n d t h e number 3 / o f m a i n 
p i e c e s o f e q u i p m e n t o p e r a t i n g i n t h e m i n e s . A s i m i l a r p r o c e d u r e 
w a s f o l l o w e d f o r o r e d r e s s i n g p l a n t s . The a v e r a g e c o e f f i c i e n t t h u s 
d e t e r m i n e d w a s c o n s i d e r e d t o b e a n a c c e p t a b l e i n d i c a t o r f o r 
e s t i m a t i n g t h e p r o b a b l e m a c h i n e r y a n d e q u i p m e n t d e m a n ^ i n new m i n e s . 
37 I n t h e c a s e o f some t y p e s o f e q u i p m e n t o r i n s t a l l a t i o n s , t h e 
number o f u n i t s w a s r e p l a c e d b y t h e a m o u n t o f t h e r e s p e c t i v e 
i n v e s t m e n t e x p r e s s e d i n N o r t h A m e r i c a n d o l l a r s . 
/ a 
THEORETICAL DEMAND FOR MACHINERY AIID EQUIPMENT 
Copper class Iron Ore Mines High Grade Copper and Poli-staSic 
Q-npn Pit Open Pit underground 
Type of equipment 
-1 Mt/a Ht/a 10 
Mt/a 









Mt/a 1 :;t/a 
" 0 
1. Rotary drill rigs, self propelled (6" to 12;"} J - 2 M 7 11 • - 2 4 6 10 « - _ 
2. Minivogons drill rigs, crawler type (3" to 6") i 3 - 2 3 3 2 Z 2 2 _ 3 0 J '2 20 
3. Raise borers J - - - - - - - - _ 1 \ 1 
Drill jumbos J - - - : - - - - - _ L 7 ¿0 25 
5. Electric power shovels (3 to 10 yd.^) U - 2 T 4 2 3 I _ 
r o . Electric power shovels (over 10 yd. U •z - 3 • 6 12 _ _ j 6 12 _ 
?. Bucket loaders (5 to 7 yd.^) u 3 2 2 •s 2 2 2 7> 1 2 
8. Bucket loaders (over 7 yd.^) u 1 2 1. 6 1 2 3 U r o . _ 
s . Scooptrans (2 to 13 yd.3) u - - _ _ _ _ - _ 7 12 20 30 ilC J 
10. Off road trucks (35 to 70 t) li 3 3 10 3 8 3 10 10 _ 
11. Off road trucks (70 to 170 t) u _ V* 25 60 - 8 14 25 60 _ _ . 
12. Low haulage trucks and du,-8pers (10 to 35 t) u _ _ _ _ - - - - _ 2 4 8 14 20 
13- Tractors, crawler or rubber tyred (200 to 700 HP) . u 6 9 12 "20 3 6 9 12 20 1 1 1 2 3 
14. Civil construction equipment (scrapers, graders, etc.) J : ¡4 y n 10 3 4 5 7 3 3 5 6 10 
15. Service vehicles (personnel and naterials) s 0.4 0-5 0.6 0.8 1.0 0.4 0.5 0.6 0.8 1.0 0.3 0.4 0 o 0.8 1.2 
16. Small mining equipment (air drills) 5 0.3 0.4 0.5 0.6 0.9 0-3 0.4 0.5 0.6 . 0 . 9 0.2 0.4. 0 s 1.2 1.8 
17. Hoisting machinery 3 - - _ - - - - _ 0.3 1.2 2 0 2-5 3-5 
18. Gyratory crushers (42" x 65" to 54" x 74") U 1 1 1 1 . _ 
19. Gyratory crushers (60" x 39" to 60" x 109") u • 1 2 1 1 2 
20. Jaw crishers (24" x 36" to 48" x 60") J „ - i } 
21. Cone crushers (5'/2" to 7") u p 5 7 15 z u 5 7 15 2 2 4 5 n 22. Grinding mills (up to 1000 HP) LI 3 4 4 6 _ ! - - - _ » 3 3 4 6 
23- Grinding mills (over 1000 HP) J 2 4 6 10 20 _ _ _ _ 2 ¡, 6 10 24. Feeders, screens, cyclones 
I 0.5 1.0 i'S 2 3.5 0.5 1.0 1.3 2.0 3-5 0.4 0.6 1 n 2 
25- Flotation equipment (cells, pumps) 5 1.0 1.9 2.6 4.0 6.9 - - - - - 0.S 1.2 T 3 2.6 4 
26. Thickeners, filters, dryers 1.0 1-9 2.6 4.0 6.9 : - - - - - 0.3 1.2 2 3 2.6 4 
2?. Locomotives and wagons 3 0.4 0.8 1.0 1.6 2.8 : 0.4 0.8 1.0 1.6 2.3 0.4 0.6 1 Ù 1.3 3-0 
28. Beltconveyors I* 1.0 1.2 ' 1.4 1.9 2-7 1.0 1.2 1-3 1.5 1.7 0.6 O.p 2 ¡.6 2.5 29. Air compressors, dyraulic pumps, fans 2.0 2.5 ' 2.8 . 3-0 3-3 : 0.5 1.0 1.3 1.5 2.0 1.3 2.0 -> .1 2.9 3-5 
30. Machine tools and tools for maintenance _ » 0.2 0.3 0.3 0.4 0.6 0.2 0.3 0.3 0.4 0.6 0.4 0.6 1 0 1.5 2.3 
31. Electrical equipment (transformers, panels) 5 2.3 3.0 3.3 3.8 5.0 1.5 2.0 2.3 3-0 4.0 1.3 2-3 •> 0 3-5 ' 4.5 
32. Structural -teel and boiler shop products 3 2.5 4. ~>.6 7.9 12.5 2.3 4.0 5.2 7.3 11.6 i «7 2 « 5 i. 5-6 7.9 
33. 
Sou 
Roof belters, breakers, exploration drills 
rce: ïconomic Commission :or Latin America and the Caribbean tÊ 
0 . 2 
:LACI 
J.3 0.3 0.5 0.5 - - - - - 0.6 0.3 •1 1.5 2.0 
Mt/a: million metric tons ROM/yr. 
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O b v i o u s l y , s o m e o p e r a t i o n s , b o t h i n m i n e s a n d o r e d r e s s i n g 
p l a n t s , c a n b e c a r r i e d o u t by d i f f e r e n t e q u i p m e n t o r by s i m i l a r 
e q u i p m e n t o f d i f f e r e n t c a p a c i t i e s , w i t h t h e number o f u n i t s 
v a r y i n g . T h i s made i t n e c e s s a r y t o a d o p t c e r t a i n a s s u m p t i o n s 
c o n c e r n i n g t h e s i z e a n d f e a t u r e s o f t h e e q u i p m e n t f o r t h e p u r p o s e 
o f s i m p l i f y i n g a n d f a c i l i t a n t i n g t h e a s s i g n m e n t o f e q u i p m e n t u n i t s 
o r a m o u n t s o f i n v e s t m e n t i n m a c h i n e r y a n d i n s t a l l a t i o n t o t h e 
d i f f e r e n t m i n e s , i n t e r m s o f t h e r e s p e c t i v e r a n g e s o f e x t r a c t i o n a n d 
d r e s s i n g c a p a c i t y . 
To f a c i l i t a t e t h e a p p l i c a t i o n o f t h e c r i t e r i a n o t e d a b o v e f o r 
e s t i m a t i n g t h e m i n i n g m a c h i n e r y and e q u i p m e n t r e q u i r e m e n t s o f t h e 
new p r o j e c t s , t a b l e 1 w a s p r e p a r e d , i n d i c a t i n g t h e t h e o r e t i c a l 
demand o f t h e d i f f e r e n t m i n i n g e q u i p m e n t i n t e r m s o f t h e o r e 
i n v o l v e d (Cu, F e , h i g h - g r a d e a n d c o n t a i n i n g more t h a n o n e m e t a l ) t h e 
e x p e c t e d l e v e l o f p r o d u c t i o n ( m i l l i o n s o f t o n s p e r y e a r ) a n d t h e 
t y p e o f m i n e ( o p e n - c a s t o r u n d e r g r o u n d ) . 
W i t h r e g a r d t o o p e n - c a s t i r o n m i n e s , c o m p l e t e d r e s s i n g p l a n t s 
h a v e n o t b e e n c o n t e m p l a t e d , b u t s i m p l y p l a n t s f o r c r u s h i n g a n d 
c l a s s i f i c a t i o n , s i n c e a l l t h e p r o j e c t s i n v o l v e d c o n c e r n h i g h - g r a d e 
m i n e s (65%-69% F e ) w h i c h o n l y r e q u i r e c l a s s i f i c a t i o n b y s i z e , t o 
o b t a i n m a r k e t a b l e p r o d u c t s . 
To c a l c u l a t e t h e p r o b a b l e demand f r o m r e p l a c e m e n t n e e d s o f t h e 
e q u i p m e n t w h i c h i s o p e r a t i n g i n w o r k i n g m i n e s and t h a t t o b e 
i n s t a l l e d i n t h e m i n e s w h i c h a r e t o b e g i n o p e r a t i o n a f t e r 1 9 8 6 , 
c e r t a i n a s s u m p t i o n s w e r e m a d e . T h e s e a r e t h e f o l l o w i n g : 
i ) The u s e f u l l i f e i n d e x e s o f t h e e q u i p m e n t a r e c l o s e r t o 
m o d e r n c r i t e r i a i n t h e f i e l d o f r e p l a c e m e n t t h a n t o t r e n d s 
p r e v a i l i n g i n t h i s f i e l d i n r e g i o n a l m i n i n g a c t i v i t y , a n d a r e 
i n d i c a t e d i n t a b l e 2 . 
i i ) The p o o l o f r e n e w a b l e m a c h i n e r y a n d e q u i p m e n t i n c u r r e n t l y 
o p e r a t i n g m i n e s r e a c h e d 50% o f i t s u s e f u l l i f e on 31 D e c e m b e r 1 9 8 2 . 
i i i ) The a v e r a g e l i f e o f a m i n e i s c o n s i d e r e d t o b e 20 y e a r s , 
s o t h a t r e p l a c e m e n t o f e q u i p m e n t w h o s e u s e f u l l i f e i s 20 y e a r s o r 
more i s n o t c o n s i d e r e d . 
An e s t i m a t e h a s a l - s o b e e n made o f t h e s p a r e p a r t s n e c e s s a r y 
f o r m a i n t e n a n c e a n d r e p a i r o f m i n i n g m a c h i n e r y d u r i n g t h e t i m e 
p e r i o d u n d e r c o n s i d e r a t i o n . To t h a t e n d , p e r c e n t a g e s o f t h e i n i t i a l 
o r p u r c h a s e v a l u e o f e a c h p i e c e o f e q u i p m e n t h a v e b e e n h y p o t h e s i z e d 
t o r e p r e s e n t t h e c o n s t a n t a n n u a l e x p e n d i t u r e u n d e r t h i s h e a d i n g . 
T h e s e p e r c e n t a g e s a r e d i f f e r e n t f o r e a c h p i e c e o f e q u i p m e n t o r 
m a c h i n e r y , d e p e n d i n g o n i t s f e a t u r e s a n d w o r k i n g c o n d i t i o n s . T h e y 
v a r y b e t w e e n 3% a n d 15% o f t h e v a l u e o f e a c h new m a c h i n e , a n d a r e 
a l s o i n d i c a t e d i n t a b l e 2 . 
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Table 2 
ECONOMIC LIFE SPAN OF MINING EQUIPMENT AND ANNUAL EXPENSES FOR SPARE 
PARTS AS PERCENTAGE OF THE INITIAL COST OF THE EQUIPMENT 
Years of Spare par t s 
economic l i f e % each year 
1. Rotary d r i l l r i g s , s e l f propel led (6" t o 12 1/4») N.R. 5 
2 . Miniwagon d r i l l r i g s , crawler type (3" to 6") 10 10 
3 . Raise borers N.R. 5 
4 . D r i l l jumbos -, 8 10 
5 . E l e c t r i c power shove l s (3 to 10 yd. ) N.R. 5 
6 . E l e c t r i c power shove l s (over 10 yd. ) 
Bucket loaders (5 to 7 yd._) 
N.R. 5 
7 . 8 12 
8 . Bucket loaders (over 7 Xd. ) 
Scooptrans (2 t o 13 yd. ) 
8 12 
9 . 7 12 
10. Off road trucks (35 t o 70 t ) 15 10 
11. Off road trucks (70 t o 170 t ) 15 10 
12. Low haulage trucks and dumpers(10 to 35 t ) 10 10 
13. Tractors, crawler or rubber tyred (200 t o 700 HP) 8 15 
14. C iv i l construct ion equipment ( scrapers , graders, e t c . ) 12 10 
15- Service v e h i c l e s (pérsonnel and mater ia l s ) 5 15 
16. Small mining equipment ( a i r d r i l l s ) 10 10 
17. Hois t ing machinery N.R. 3 
18. Gyratory crushers (42" x 65" to 54" x 74") N.R. 3 
19. Gyratory crushers (60" x 89" to 60" x 109") N.R. 3 
20. Jaw crushers (24" x 36" to .48" to 60") N.R. 3 
21. Cone crushers (5 1/2" to 7") N.R. 3 
22. Grinding m i l l s (up t o 1000 HP) N.R. 3 
23. Grinding m i l l s (over 1000 HP) N.R. 3 
24. Feeders, screens, cyclones 8 10 
25- F lo ta t ion equipment ( c e l l s , pumps) 12 10 
26. Thickeners, f i l t e r s , dryers N.R. 3 
27- Locomotives and wagons N.R. 3 
28. Beltconveyors N.R. 15 
29. Air compressors, dyraul ic pumps, fans N.R. 3 
30. Machine t o o l s and t o o l s for maintenance N.R. 5 
31. ' E l e c t r i c equipment ( transformers, pane ls ) N.R. 3 
32. Structural - t e e l and b o i l e r shop products N.R. -
33. Roof b o l t e r s , breakers, exp lorat ion d r i l l s N.R. 10 
Source: ECLAC 
Mt/a: m i l l i o n metric tons ROty/yr. 
N.R.: No replacement cons idered. 
- 8 -
The m o n e t a r y v a l u e s o f m a c h i n e r y a n d e q u i p m e n t demand h a v e b e e n 
d e t e r m i n e d o n t h e b a s i s o f FOB p o r t o f e m b a r k a t i o n o r e x - w o r k s i n t h e 
c a s e o f l o c a l l y m a n u f a c t u r e d g o o d s , a n d e x p r e s s e d i n N o r t h A m e r i c a n 
d o l l a r s a t 1 9 8 3 p r i c e s . 
3 . F i n d i n g s a n d c o n c l u s i o n s 
The f i n d i n g s o f t h e r e s e a r c h c a r r i e d o u t s t r e s s t h e s i g n i f i c a n c e 
o f demand f o r m i n i n g m a c h i n e r y a n d e q u i p m e n t i n L a t i n A m e r i c a . I n 
f i v e S o u t h A m e r i c a n c o u n t r i e s a l o n e ( A r g e n t i n a , B r a z i l , C h i l e , P e r u 
a n d V e n e z u e l a ) demand f o r t h i s t y p e o f g o o d s , g e n e r a t e d e x c l u s i v e l y 
by t h e m e t a l s e c t o r , w i l l a m o u n t t o a p p r o x i m a t e l y t o US$ 6 b i l l i o n 
a t 1 9 8 3 p r i c e s d u r i n g t h e n e x t 10 y e a r s ( s e e t a b l e 3 ) . 
Of t h i s f i g u r e , a r o u n d US$ 2 . 7 b i l l i o n c o r r e s p o n d s t o m a c h i n e r y 
and e q u i p m e n t demand r e s u l t i n g f r o m t h e e n t r y i n t o o p e r a t i o n o f new 
m e t a l m i n e s , a n d US$ 5 8 0 m i l l i o n t o e q u i p m e n t r e p l a c e m e n t n e e d s i n 
m i n e s c u r r e n t l y i n o p e r a t i o n . 
The f i g u r e r e p r e s e n t i n g s p a r e p a r t s f o r m a i n t e n a n c e a n d r e p a i r 
o f e q u i p m e n t i n t h e m i n e s c u r r e n t l y i n o p e r a t i o n a n d t h o s e t o e n t e r 
i n t o o p e r a t i o n i n t h e c o m i n g y e a r s i s a l s o - e x t r e m e l y i m p o r t a n t . I t 
w o u l d b e o n t h e o r d e r o f US$ 2 . 1 b i l l i o n . 
The m a t e r i a l s ( f o r c r u s h i n g a n d d r i l l i n g ) r e q u i r e d b y m e t a l 
m i n i n g a c t i v i t y i n t h e c o u n t r i e s u n d e r c o n s i d e r a t i o n , w i l l a m o u n t t o 
a f i g u r e o f US$ 8 5 0 m i l l i o n . . 
C h i l e i s t h e c o u n t r y w h e r e c a p i t a l g o o d s demand f o r m e t a l 
m i n i n g i s t h e h i g h e s t . D u r i n g t h e t i m e p e r i o d 1 9 8 3 - 1 9 9 2 , m e t a l m i n i n g 
a c t i v i t y i n t h a t c o u n t r y w i l l r e q u i r e i n v e s t m e n t s i n m a c h i n e r y a n d 
e q u i p m e n t o n t h e o r d e r o f US$ 1 . 1 b i l l i o n . I n B r a z i l , demand w i l l b e 
US$ 7 0 0 m i l l i o n ; i n P e r u , US$ 6 6 0 m i l l i o n ; i n A r g e n t i n a US$ 225 
m i l l i o n a n d i n V e n e z u e l a much l e s s , US$ 18 m i l l i o n ( s e e t a b l e s 4 and 
5) . 
B e a r i n g i n m i n d t h e f i n a l o b j e c t i v e o f t h i s s t u d y , i t i s 
i n t e r e s t i n g t o l o o k i n t o t h e s t r u c t u r e o f e s t i m a t e d m i n i n g m a c h i n e r y 
a n d e q u i p m e n t d e m a n d . T a b l e 6 s h o w s t h e c o m b i n e d p a t t e r n o f demand 
o f t h e f i v e c o u n t r i e s c o n s i d e r e d i n t h i s s t u d y , by t y p e o f m a c h i n e r y 
o r e q u i p m e n t , d i f f e r e n t i a t i n g t h o s e i n t e n d e d f o r new m i n i n g p r o j e c t s 
f r o m t h o s e r e q u i r e d b y m i n e s i n o p e r a t i o n f o r r e p l a c e m e n t o f m a c h i n e r y 
o r e q u i p m e n t w h i c h h a v e c o m p l e t e d t h e i r u s e f u l l i f e . 
I t inay b e n o t e d t h a t t h e m o s t i m p o r t a n t p r o d u c t s i n c a p i t a l 
g o o d s demand f o r new m i n i n g p r o j e c t s a r e " e x c a v a t o r s " , (22% o f t h e 
t o t a l ) , " o f f - r o a d t r u c k s " (20%) and m i l l s ( 1 6 % ) . T h e s e t h r e e t y p e s 
o f e q u i p m e n t ,add up t o a r o u n d US$ 1 . 6 b i l l i o n , w h i c h r e p r e s e n t s 
n e a r l y 60% o f t o t a l i n v e s t m e n t i n new p r o j e c t s d u r i n g t h e n e x t t e n 
y e a r s . 
Table 3 
ARGENTINA, BRAZIL, CHILE, PERU, VENEZUELA: ESTIMATED 
DEMAND FOR EQUIPMENT AND FERROUS 
MATERIALS, 1983 TO 1992 
Millions of US$ at 1983 prices 
Machinery and equipment for nev mines 
and expansion schemes 2 731 
Replacement of obsolete machinery and 
equipment 578 
Spare parts 2 090 
Materials for ore comminution 732 
Materials for perforation 119 
TOTAL ' 6 . 2 5 0 
Source: ECLAC 
Table h 
ESTIMATED MACHINERY AND EQUIPMENT DEMAND OF NEW MINES 
AND EXPANSION SCHEMES IN ARGENTINA, BRAZIL, CHILE 
PERU AND VENEZUELA, 1982 TO 1992 
Country Millions of US$ at 1983 prices 
Argentina 225 
Brazil 10k 
Chile 1 12U 
Peru 660 
Venezuela 3,8 
TOTAL 2 731 
Source: ECLAC 
Table 5 
ESTIMATED DEMAND FOR MACHINERY AND EQUIPMENT DERIVED FROM PROJECTS 
FOR NEW MINES AND EXPANSION SCHEMES 
Argent ina B r a z i l Chi le Peru Venezue:... 
U n i t s 106US$ Uni t s 106US$ U n i t s 10%S$ U n i t s 10%S$ U n i t s 1 0 6 T J S $ 
1. Rotary d r i l l r i g s , s e l f p r o p e l l e d (6" t o 12 1 /4") 14 12 .60 ' 37 33 .30 64 5 7 . 6 0 32 28.80 _ 
2. Miniwagons d r i l l r i g s , c r a w l e r type (3" t o 6") 4 0 . 2 8 15 1 . 0 5 21 1 .47 18 1 .26 1 0.07 
3 . Raise borers - - - - - — - — _ _ 
4 . D r i l l jumbos _ - - - - - - 10 2.50 _ _ 
5 . E l e c t r i c power s h o v e l s (3 t o 10 yd.::) 6 8 . 4 0 23 3 6 . 4 0 30 4 9 . 0 0 19 30.80 2 2 . 8 0 
6 . E l e c t r i c power s h o v e l s (over 10 yd . ) 
Bucket l o a d e r s (5 t o 7 yd.- . ) 
12 40 .80 k5 153 .00 60 2 0 4 . 0 0 23 78.20 _ — 
7 . if 1 .00 17 4 . 2 5 18 4.50- 22 5 . 5 0 1 0 . 2 5 
8. Bucket l o a d e r s (over 7 x d . ) 
Scooptrans (2 t o 13 yd . ) 
8 3.20 28 11 .20 38 15 .20 22 8.80 - _ 
9 . - - - - - - 16 3 . 5 2 - -
10. Off road t rucks (35 t o 70 t ) 20 7 . 4 0 72 2 6 . 6 4 77 2 8 . 4 9 72 2 6 . 6 4 10 3 . 7 0 
11. Off road t rucks (70 t o 170 t ) 50 35 .00 212 148 .40 272 190 .40 121 8 4 . 7 0 — — 
12. Low haulage t rucks and dumpers (10 t o 35 t ) - - - - - - 5 1 .00 - -
13- T r a c t o r s , crawler or rubber tyred (200 t o 700 HP) 24 7 . 2 0 89 2 6 . 7 0 116 3 4 . 8 0 71 21.30 3 0 . 9 0 
14. C i v i l c o n s t r u c t i o n equipment ( s c r a p e r s , g r a d e r s , e t c . ) 2 .10 5k 8 . 1 0 65 9 . 7 5 ^9 7 . 3 5 4 0 . 6 0 
15. S e r v i c e v e h i c l e s (personne l and m a t e r i a l s ) 1 .60 5 . 5 0 7 . 2 0 5 . 8 0 — 0 . 5 0 
16. Small mining equipment ( a i r d r i l l s ) 1 .20 4 . 0 0 5 . 8 0 4 . 5 0 - 0 . 2 0 
17 . H o i s t i n g Machinery - - - - - - 2 . 1 0 - -
18. Gyratory crushers (42" x 65" t o 54" x 74") - - 3 2 . 7 0 - - 4 3 . 6 0 1 0 . 9 0 
19. Gyratory crushers (60" x 89" t o 60" to 109") 2 4 . 4 0 7 1 5 . k 0 10 2 2 . 0 0 3 6 . 6 0 - -
20 . Jawcrushers (24" x 36" t o 48" x 60") - - - - - - 3 0 . 6 0 — -
21 . Cone crushers (5 1 /2" t o 7") 14 3 .50 59 1^.75 72 18 .00 46 11 .50 2 0 . 5 0 
22 . Grinding m i l l s (up t o 1000- HP) 12 8 . 4 0 9 6 . 3 0 44 3 0 . 8 0 k7 3 2 . 9 0 - -
23 . Grinding m i l l s (over 1000 HP) 20 36 .00 28 5 0 . 4 0 98 176 .40 57 102 .60 - -
24 . F e e d e r s , s c r e e n s , c y c l o n e s 4 .00 14 .80 19 .70 1 2 . 0 0 1 .00 
25 . F l o t a t i o n equipment ( c e l l s , pumps) 8 . 0 0 9 . 2 0 3 9 . 2 0 2 4 . 5 0 - -
26 . Thickeners , f i l t e r s , dryers 8 . 0 0 9.20 3 9 . 2 0 2 4 . 5 0 - -
27 . Locomotives and wagons 3 . 2 0 14 .00 15 .50 9 . 8 0 0.80 
28. Bel t conveyors 3 . 8 0 12 .40 18 .60 12 .20 1 .20 
29. Aircompressors , d y r a u l i c pumps, f ans 6.00 13.60 2 7 . 1 0 2 4 . 7 0 0 . 5 0 
30 . Machine t o o l s and t o o l s f o r maintenance 0.80 3 . 2 0 3 . 5 0 3 . 2 0 0 . 3 0 
31 . E l e c t r i c a l equipment ( t r a n s f o r m e r s , p a n e l s ) 7.60 2 4 . 1 0 35.kO 27 .20 1 .50 
32 . S t r u c t u r a l s t e e l and b o i l e r shop products 15.80 5 4 . 1 0 7 5 . 8 0 4 8 . 5 0 3 . 0 0 
33 . Roof b o l t e r s , b r e a k e r s , esqploration d r i l l s 1 .00 1 .40 4 . 7 0 3 . 8 8 -




ESTIMATED MACHINERY AND EQUIPMENT REQUIREMENTS OF NEW MINING PROJECTS AND 
EXPANSION SCHEMES AND OF REPLACEMENT NEEDS IN ARGENTINA, BRAZIL, CHILE, 
PERU AND VENEZUELA, BY TYPE OF EQUIPMENT, 1983 TO 1992 
New Mining P r o j e c t s Replacements , th - 1 iTCuiaccineiits and Expansion Schemes 
U n i t s 106US$ U n i t s 106US$ 
1. Rotary d r i l l r i g s , s e l f p r o p e l l e d (6" t o 12 1 /4") 147 132 - -
2 . Miniwagon d r i l l r i g s , crawler type (3" t o 6") 59 4 89 6 
3 . Raise borers - — — — 
4 . D r i l l jumbos 
E l e c t r i c power s h o v e l s (3 t o 10 yd.::) 
10 2 121 30 
5 . 93 130 — -
6 . E l e c t r i c power s h o v e l s (over 10 yd . ) 
Bucket l o a d e r s (5 t o 7 y d « , ) . 
140 476 - . — 
7 . 62 16 98 25 
8 . Bucket l o a d e r s (over 7 y d . ) 
Scooptrans ( 2 t o 13 y d . ) 
96 38 73 29 
9 . 16 4 214 .. bl 
10. Off road t rucks (35 t o 70 t ) . . 251 93 123 46 
11. Off road trucks (70 t o 170 t ) 655 459 214 150 
12. Low haulage t rucks and dumpers (10 t o 35 t ) 5 1 46 9 
13. T r a c t o r s , crawler or rubber t y r e d (200 t o 700 HP) 303 91 251 75 
14. C i v i l c o n s t r u c t i o n equipment ( s c r a p e r s , g r a d e r s , e t c . ) 186 28 131 20 
15. S e r v i c e v e h i c l e s (personne l and m a t e r i a l s ) - 21 - 37 
16. Small mining equipment ( a i r d r i l l s ) - 16 - 17 
17. H o i s t i n g machinery - 2 - -
18. Gyratory crushers (42" x 65" t o 54" x 74") 8 7 — . — 
19. Gyratory crushers (60" x 89" t o 60" x 109") 22 . 48 — — 
20 . Jawcrushers (24" x 36" t o 48" x 60") 3 1 — — 
21 . Cone crushers (5 1 /2" t o 7") 193 48 - — — 
22 . Grinding m i l l s (up to . 1000. HP) 112 78 - -
23 . Grinding m i l l s (over 1000 HP) 203 365 - -
24 . F e e d e r s , s c r e e n s , c y c l o n e s - 52 - 49 
25- F l o t a t i o n equipment ( c e l l s , pumps) - 81 - 26 
26 . Thickeners , f i l t e r s , dryers - 81 — -
27 . Locomotives and wagons - k3 - -
28 . Be l t conveyors - 48 - -
2 9 . Aircompressors , d y r a u l i c pumps, f ans - 72 - -
30. Machine t o o l s and t o o l s f o r maintenance 11 
31 . E l e c t r i c equipment ( t r a n s f o r m e r s , p a n e l s ) 96 
32 . S truc turâ l ( t e e l and b o i l e r shop product s ) 197 
33- Roof b o l t e r s , breakers , e x p l o r a t i o n d r i l l s 11 13 
TOTAL 2 732 579 
Source: ECLAC. 
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W i t h r e g a r d t o t h e s t r u c t u r e o f r e p l a c e m e n t g o o d s , " o f f - r o a d 
t r u c k s " a r e t h e m o s t i m p o r t a n t p r o d u c t , a n d t h e i r s h a r e i n t o t a l 
r e p l a c e m e n t i n v e s t m e n t i s o n t h e o r d e r o f 34%. 
the 
O b v i o u s l y , / p a t t e r n o f demand s h o u l d b e b o r n e c l o s e l y i n m i n d 
w h e n e v e r t h e p o s s i b i l i t i e s a n d a p p r o p r i a t e n e s s o f s t u d y i n g t h e 
m a n u f a c t u r e o f m i n i n g e q u i p m e n t i n t h e c o u n t r i e s o f _ t h e r e g i o n a r e 
a n a l y s e d . I n t h i s r e s p e c t , t h e r e l a t i v e i m p o r t a n c e o f t h e 
" m e t a l l i c a n d b o i l e r m a k i n g s t r u c t u r e s " h e a d i n g s h o u l d a l s o b e 
c o n s i d e r e d ; i t a t t a i n s a f i g u r e o f n e a r l y US$ 2 0 0 m i l l i o n a n d 
e n c o m p a s s e s o n l y a p o r t i o n o f t h e b o i l e r m a k i n g s t r u c t u r e s a n d p i e c e s 
r e q u i r e d i n m i n i n g i n s t a l l a t i o n s . O t h e r p r o d u c t s i n t h e s t r u c t u r e 
o f d e m a n d , s u c h a s f e e d e r s , c l a s s i f i e r s , s c r e e n s a n d c y c l o n e s ; o i l 
t h i c k e n e r s a n d f i l t e r s ; c o n v e y e r b e l t s , e t c ; i n c l u d e a g o o d p o r t i o n 
o f b o i l e r m a k i n g e l e m e n t s o r p i e c e s , w h i c h s i g n i f i c a n t l y r a i s e t h e 
f i g u r e s o f t h e " m e t a l l i c a n d b o i l e r m a k i n g s t r u c t u r e s " h e a d i n g , i f 
t h e y a r e c o n s i d e r e d s e p a r e t e l y f r o m t h e r e s p e c t i v e e q u i p m e n t . 
T h i s c o n s i d e r a t i o n may b e o f i n t e r e s t f o r t h o s e c o u n t r i e s o f 
t h e r e g i o n w h i c h , a l t h o u g h t h e y h a v e n o t a t t a i n e d a l e v e l o f 
d e v e l o p m e n t i n t h e m e t a l - w o r k i n g a r e a w h i c h w i l l e n a b l e t h e m t o 
m a n u f a c t u r e m i n i n g e q u i p m e n t o f some c o m p l e x i t y , a r e i n a p o s i t i o n 
t o p r o d u c e a g o o d p a r t o f t h e s t r u c t u r a l a n d b o i l e r m a k i n g e l e m e n t s 
w h i c h t h e y a r e s t i l l i m p o r t i n g a n d w h i c h r e p r e s e n t s u b s t a n t i a l 
p r o p o r t i o n s o f t o t a l mrining i n v e s t m e n t . 
T h i s t o p i c s h o u l d n o d o u b t b e d e v e l o p e d f u r t h e r . I n o r d e r t o 
d o s o , a d e t a i l e d a n a l y s i s c>f t h e d i f f e r e n t p r o d u c t s m a k i n g u p m i n i n g 
e q u i p m e n t s h o u l d b e c a r r i e d o u t , s o a s t o c l a s s i f y t h e i r d i f f e r e n t 
p a r t s a n d c o m p o n e n t s i n t e r m s o f t h e i r t e c h n o l o g i c a l c o m p l e x i t y a n d 
m a n u f a c t u r i n g p r o c e d u r e s a n d r e q u i r e m e n t s . T h i s a n a l y s i s w o u l d 
p r o v i d e t h e n e c e s s a r y e l e m e n t s f o r d e f i n i n g t h e e x t e n t t o w h i c h t h e 
m e t a l - w o r k i n g i n d u s t r y o f t h e d i f f e r e n t c o u n t r i e s o f t h e r e g i o n 
c o u l d s h a r e i n t h e p a r t i a l o r , i n some c a s e s t o t ^ l p r o v i s i o n o f 
m i n i n g e q u i p m e n t and i t s c o m p o n e n t s . 
A t a n y r a t e , i t w o u l d n o t b e o v e r b o l d t o s t a t e t h a t a t l e a s t 
40% o f t h e p r o d u c t s n o t e d a b o v e i s c o m p r i s e d o f r e l a t i v e l y s i m p l e 
b o i l e r e l e m e n t s o r p a r t s w h o s e m a n u f a c t u r e c o u l d b e m e t b y t h e 
m e t a l - w o r k i n g i n d u s t r y o f m o s t o f t h e c o u n t r i e s o f t h e r e g i o n w h e r e 
s o m e w h a t s i g n i f i c a n t m i n i n g a c t i v i t y e x i s t s . 
F i n a l l y , i t s h o u l d b e p o i n t e d o u t t h a t t h e a m o u n t s i n d i c a t e d 
i n t a b l e s 3 , 4 a n d 5 s h o u l d b e c o n s i d e r e d o n l y a s f i g u r e s a p p r o x i m a t i n g 
t h e p o s s i b l e m a g n i t u d e o f demand f o r c a p i t a l g o o d s g e n e r a t e d by m e t a l 
m i n i n g d e v e l o p m e n t i n some c o u n t r i e s o f L a t i n A m e r i c a a n d , a t t h e 
same t i m e , a s a g u i d e l i n e f o r e s t i m a t i n g , n a t u r a l l y i n a n e v e n more 
a p p r o x i m a t e i t ianner , t h e m a g n i t u d e o f t h a t demand i n t h e c o u n t r i e s o f 
t h e r e g i o n a s a w h o l e . 
These estimates will probably be somewhat overvalued. The 
difficult situation being experienced by the world economy, and 
especially the majority of the Latin American countries, and the 
depression which mineral prices are generally suffering as a 
result, may have a negative influence on investment prospects in 
the mining sector and upset the chronology of estimated demand 
for capital goods for the next ten years. 
At any rate, even supposing a significant decrease in the 
magnitude of that demand, the resulting values would continue to 
represent a considerable volume of goods nearly all of which, as 
noted above, presently comes from abroad. 
-
Ann fx X 
LIST OF NEW MINING PROJECTS: ARGENTINA, BRAZIL, CHILE, PERU AND VENEZUELA 
Location Firm Mineral 
Estimated 
Production , 




El Pachón Minera Aguilar Cu, Mo 13 c.a. 
Bajo do la 
Alumbrera YMAD Cu, Mo 13 c.a. 
Brasil 
Carajas CVRD Cu 9 c.a. 
Mararrosa Eluma Cu 20 c.a. 
Pedra Verde Minuisa Cu 0.9 c.a. 
Carajas CVRD Bauxit 1-5 c.a. 
Trombetas MRN Bauxit h a 8 b/ c.a. 
Oriximina Alcoa-Shell Bauxit U c.a. 
Paragominas CVRD Bauxit 12 c.a. 
Carajas CVRD Fa 35 c.a. 
Timbotepa CVRD Fe 7.5 a 11.5 V c.a. 
Apuas Claras MBR Fo 15 o 22 y c.a. 
Mutuca MBli Fe 2.5 a 7 1/ c.n. 
Chile 
Chuquicamata CODELCO Cu s/ c.a. Corro Colorado Rio Chllex Cu % c.n. 
Quebrada Blanca Falcon Bridge y otra3 Cu 15 c.a. 
El Abra CODELCO Cu 10 c.a. 
La Escondida UTAH INI Cu 15 c.a. 
Andncollo EN AMI Cu 10 c.a. 
Los Pelambres . ANACONDA Cu 10 c.a. 
Los Bronces EXXON Cu 1.8 a 30 b/ c.a. 
El Soldado EXXON Cu 13 a 20 b/ c.a. 
El Soldado EXXON Cu 7 S/ c.a. 
Perú 
Toro Mocho CENTROMIN Cu 10 c.a. 
Tintaya Minera Tintaya Cu 2.5 c.a. 
Tnmbo Grande Minoro Perú Cu 3 c.a. 
Antamina Minero Perú Cu 3 c.a. 
Corro Verde -
Sulfuros Minero Porú Cu 7 c .a. 
Michiquillny Minoro Porû Cu 12 c.a. 
Quellaveco Minero Perú Cu 10 c.a. 
Berenguela Minero Perú Cu 1 c.a. 
Colquijirca Minera dol Brocal Cu,Zn,Pb, ,Ag 0.35 c.a. and 
Mi'Lpo Minera Milpo Pb,Zn, Ag 0.82 cub. 
Ai ja Minera Alianza Pb.Zn 0.1*5 sub. 
Venezuela 
Los Pijiguaos BAUX I VEN Bauxit 3 c.a. 
a/ "Run of mine11. 
b/ Expansion. 
c/ Expansion for maintaining production rate at 500 000 t/a 
d/ New mine. 
o.a. Open pit. 
nub. Underground 
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Annex I I 
LIST OF EXISTING MINESr ARGENTINA, BRAZIL, CHILE, PERU AND VENEZUELA 
Location Firm Mineral 
Estimated 
Production 




Sierra Grande HIPASAM Fe 3 sub. 
Minas 9 de 
octubre y 
Puestoviejo DGFM Fe 0.28 sub. 
Estación 3 Cruces 
y El Aguilar Minera Aguilar Pb, Zn 0.7 sub. 
Brazil 
Pocos de Caldas Alcoa Bauxit 0.5 c.a. 
Minas Pocos de 
Caldas CBA Bauxit 0.5 c.a. 
Saramenha MRN,CVRD,otras Bauxit k c.a. 
Jaguarari CARAIBAMETAIS Cu 3 sub. 
Camaqua CBC Cu 0.5 sub. 
Caue CVRD Fe 36 c.a. 
Conce icao-Dois 
Corregos CVRD Fe 25 c.a. 
Periquito CVRD Fe 7 c.a. 
Picarrao CVRD Fe 1.5 c.a. 
Caraca CVRD Fe 2.5 c.a. 
Capanéma CVRD Fe 11.5 c.a. 
Aguas Claras MBR Fe 15 c.a. 
Pico Itabirito-
Mutaca MBR Fe k c.a. 
Timbopeba MBR Fe 7.5 c.a. 
Alegria SAMITRI Fe 8 c.a. 
Morro Agudo SAMITRI Fe 3 c.a. 
Germano SAMARCO Fe 7 c.a. 
Mina Fábrica FERTECO Fe 1.5 c.a. 
Casa de Pedra CSN Fe 6 c.a. 
Itabira ITAMINAS Fe 2 c.a. 
Congonhas W.H. Müller Fe 1.6 c.a. 
Corumba M.C.R. Fe 3 c.a. 
Boquira Minera Boquira Pb 0.27 sub. 
Adrianápolis PLUMBUM S.A. Pb 0.25 sub. 
Bazante CMM Zn 0.30 c.a. 
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lont. Annex II 
Locatión Firm Mineral 
Estimated 
Production 




Chuquicamata CODELCO Cu 25 c.a. 
Salvador CODELCO Cu 8.5 sub. 
Andina CODELCO Cu k.6 sub. 
El Teniente CODELCO Cu 21.5 sub. 
Los Bronces EXXON Cu 2.5 c.a. 
El Soldado EXXON Cu 1.2 sub. 
Mantos Blancos M. Blancos Cu k sub. y c.a. 
Sagasca Minera Pudahuel Cu 0.75 c.a. 
Lo Aguirre M. Pudahuel Cu 0.90 c.a. 
El Romeral M.del Pacífico Fe 5 c.a. 
El Algarrobo M.del Pacífico Fe 5 ^ c.a. 
Los Colorados M.del Pacífico Cu 1.1 sub. 
Perú 
Toquepala Southern Cu 16 c.a. 
Cuajone Southern Cu 18 c.a. 
Cobriza CENTROMIN Cu , 3 sub. 
Cerro Vérde Minero Perú Cu 7 c.a. 
Mina Aguila M. Aguila S.A. Cu 1 c.a. 
Mina Raúl M. Patavilca Cu 0.3 c.a. 
Anaychagua Minero Perú Cu 0.35 c.a. 
Marcona Minero Perú Fe 12 c.a. 
Morococha CENTROMIN Cu, Pb, Zn 0.53 sub. 
Cerro de Pasco CENTROMIN Cu, Pb, Zn 2.10 sub. 
Casa Palca CENTROMIN Fb, Ag 0.50 sub. 
San Cristóbal CENTROMIN Pb, Zn 0.50 sub. 
Yauricocha CENTROMIN Cu, Pb, Zn 0.30 sub. 
Colquijura Minera El Brocal Cu, Pb, Zn 0.12 c.a. 
Milpo Minera Milpo Pb, Zn, Ag 0.55 sub. 
Morococha Minera San Ignacio 
de Morococha Pb, Cu, Zn o.6o sub. 
Venezuela 
Cerro Bolívar Ferrominera Ori- Fe 11 c.a. 
noco 
Altamira Ferrominera Ori-
noco Fe c.a. 
El Pao Ferrominera Fe h c.a. 
c.a.: Open pit 
sub.: Underground 
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Annex I I I 
ARGENTINA, BRAZIL, CHILE, PERU AND VENEZUELA 
NUMBER OF OPERATING MINES CONSIDERED IN THE STUDY 
10 6 t ROfV'Yr. 
Open P i t Underground 
Cu Fe Bauxit Pol irnet . Cu Fe Pol irnet . 
Under 0 . 5 2 2 1 3 
0 . 5 2 1 8 
1 3 1 1 
2 5 1 
3 2 2 2 1 
1 2 1 
5 3 1 
6 1 
7 1 2 
8 2 







25 1 1 
36 1 
TOTAL 13 25 3 2 7 2 12 
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Annex IV 
LIST OF METAL ORE MINES IN ARGENTINA, BRAZIL, CHILE, PERU,.VENEZUELA AND 
SPAIN INCLUDED IN THE ANALYSIS OF OPERATING MACHINERY AND EQUIPMENT FOR 
ESTIMATING THE POSSIBLE REQUIREMENTS OF MACHINERY AND EQUIPMENT 
ARISING FROM NEW MINING PROJECTS 
Estimated 
Locat ion Country Mineral Production ra te 
10 t ROM/Yr. 
Underground 
Madrigal Perù Cu, Pb, Zn, Ag 0 . 4 
S o t i e l Spain Cu, Pb, Zn 0 . 6 
Rubiales Spain Pb, Zn 1 . 0 
Cobriza Peru Cu 3 . 0 
Rio Blanco Chile Cu 5 . 0 
Salvador Chile Cu, Mo 8 . 5 
El Teniente Chile Cu 2 2 . 0 
Open p i t and underground 
Cerro de Pasco Peru Cu, Pb, Zn, Ag 2 . 0 
Mantos Blancos Chile Cu 4 . 0 
Open p i t 
Cumobabi Mexico Cu, Mo 0 . 7 
Lo Aguirre Chile Cu 1 .1 
Bodoval le Spain Fe 2 . 2 
Los P i j i g u a o s Venezuela Bauxit 3 . 0 
Los Bronces Chile Cu 3 . 0 
Cerro Colorado Spain Cu 4 . 3 
Mutuca B r a z i l Fe 5 - 0 
Cerro Verde Peru Cu 5 . 0 
Quel laveco Peru Cu 7 . 0 
Cananea Mexico Cu 11 .0 
Capanema B r a z i l Fe 11 .5 
Toquepala Peru Cu,Mo 13 .0 
Altamira-El Pao Venezuela Fe 14 .5 
Aguas Claras B r a z i l Fe 15 .0 
Cuajone Peru Cu, Mo 16 .0 
La Caridad Mexico Cu, Mo 2 5 . 0 
Chuquicamata Chile Cu 30 .0 
Carajas Braz i l Fe 3 5 . 0 


